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In 1920 E. L. Thorndike (20) suggested his frequently quoted 
livision of intelligence into abstract, mechanical, and social intelli- 
ences. Abstract intelligence was spoken of as ability to understand 

d manage ideas and abstractions, mechanical intelligence as ability 
understand and manage the concrete objects of the physical 
vironment, and social intelligence as ability to understand and 
ple.* A great many tests have been developed to measure 
bstract intelligence, a fair number to measure mechanical intelli- 


lnade peo 


ce, but very few to measure social intelligence t us last 

| group of tests which this article will treat. 
lt is difficult to delimit exactly the area which should be included 
discussion of social intelligence. We will first of all indicate 
3 areas which seem to be adjacent to social intelligence, perhaps 
related to it, and often confused with it. Brief mention will be made 
of a few tests in these areas. Then the discussion will proceed to 


tests of social intelligence proper. 


MEASURES IN AREAS ALLIED TO SOCIAL INTELLIGENCE 

There have been developed during the last 15 years a great 
many measures of aspects of the individual which are more or less 
closely allied to social intelligence as it has been defined above. 
They are not to be identified with this social intelligence, though 
further investigation may show them to be related to it. They may 
be roughly divided into 3 groups: (1) those dealing with a dif- 
ferent meaning of the word “ social,” (2) those attempting to assay 


* Italics by present authors. 







































276 THORNDIKE AND SAUL STEIN 
interest or attitude, and (3) those measuring items of acquired 
information. 

There are a great many tests of the “ social” reactions of the 
individual, where social is used in the sense of “ pertaining to 
society.” These are tests of the reaction of the individual to the 
more or less institutionalized phases of society. We may include 
here measures of attitude on economic and political issues, tests of 
fairmindedness and honesty—in fact almost all of that great range 
of measuring instruments which are classed as tests of ‘* character.” 
These are all concerned with the adequacy of the individual's under- 
standing of and response to some phase of “ society ’’ as society 
adequacy defined from society’s point of view. They are not 
primarily concerned with the reaction of individual to individual 
We find them reviewed in the report of the Character Education 


) 


Inquiry (9) and periodically in the PsyCHOLOGICAL BULLETIN. 

A second large group of studies is concerned with social interest, 
attitude, and adjustment. ‘The measuring instruments here usually 
take the form of questionnaires. [Practically all of the imtroversiot 
extroversion questionnaires contain items on the social adjustments 
of the individual, and the importance of this phase of adjustment 
has been emphasized in the recent development by Flanagan (4) of 
a “‘ sociability ’’ scoring key for the Bernreuter Personality Inventory 
and by Guilford (8) of a social introversion key for the Nebraska 
Personality Inventory. 


Washburne (22) has prepared a questionnaire concerned directly 


with the measurement of factors in “ social adjustment.” The ques- 
tionnaire includes sections designed to measure purpose, socialness, 
sympathy, poise, and impulse-judgment. The phases of the ques- 
tionnaire were selected on an a priori consideration of the factors 
entering into social adjustment, and were validated by using matched 
pairs of adolescents, selected for their good or poor social adjust- 
ment. The reliabilities of the sections of the questionnaire are 


reported to range from .73 to .88 and the reliability of the whole 
to be .92. The total test, and most of the sub-tests, were found to 
differentiate between the weii- and poorly-adjusted. Comparing a 
well-adjusted high school group with a group of prisoners and delin- 
quents of comparable age, Washburne reports a bi-serial r of .90 as 
evidence of the validity of the test. It must be remembered in this 
connection, however, that this correlation coefficient is markedly 
exaggerated by considering only the 2 extremes of the distribution 


of adjustment. 
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ATTEMPTS TO MEASURE SOCIAL INTELLIGENCE 


Questionnaires directed more specifically toward measuring 
‘ sociability ” are those of Gilliland and Burke (6) and of Stauter 
and Hunting (15). 

Gilliland and Burke tried out several measures which they had 
‘devised to measure the social intelligence or sociability of the indi- 
vidual.”” They used the 2 terms as synonyms, and in their definition 
‘ability to get on equably with his fellow men” and 


‘ 


included both 
“fond of mingling with others,” making no distinction between the 
2 aspects of ability on the one hand and inclination on the other. 
They used 3 tests of memory for faces and a short questionnaire on 
range of friends, number of social outings participated in, and degree 
of liking for several social activities. The tests of memory for faces 
will be considered later. The reliability of the questionnaire is not 
given. Its validity, as determined by correlation with the average 


ratings for sociability given each other by members of a psy- 


chology class, was .60, .50 and .43 in 3 different classes. Considering 
£) £ 


- 


fallible nature of the criterion, it seems as if this approach to 


measuring “ sociability” is quite promising. However, the identity 
of sociability and social intelligence has not been demonstrated. 

Stauter and Hunting (15) have systematically extended one 
aspect of the Gilliland questionnaire, and have prepared a question- 
naire which tries to get a more complete picture of width of 
acquaintance. Acquaintanceship is defined as each knowing the 
other’s name. The questionnaire asks for the number of one’s 
acquaintances in a wide variety of specialized groups (as Elks, 
Nurses, Filipinos, etc.). From this a total acquaintanceship score 
is obtained. The reliability of the test is reported as .918. It was 
validated by comparing those who had received mention for non- 
academic and non-athletic activity in the schoo! annual or newspaper 
with those who had not. Differences were from 5 to 8 times their 
standard error. 

None of the 3 tests which we have just considered appears to 
have any appreciable correlation with abstract intelligence. Whether 
they have any relationship to “ability to deal with people” also 
remains to be determined. There seems to have been no convincing 
attempt to determine this relationship. 

The third group of measures which we have mentioned above— 
information tests—tend to coalesce with the first group, and we 
find many tests of information about society. Tests of ethical vocabu- 
lary, knowledge of different sports, knowledge of government and 


customs are typical of these. A test of more intimate and personal 
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social information is reported by Strang (17). This Test of Social 
Usage for high school students covers those aspects of personal- 
social contacts which are included in manners and etiquette. It is 
found that scores in the test increase steadily from the seventh to 
the twelfth grade. The test also differentiates those students whose 
parents fall in different occupational classes. With abstract intelli- 
gence it correlates to the extent of .40 or .50. It shows no consistent 
relationship to school activities. 

Sub-tests of information have also been included in those tests 
which purport to measure social intelligence. The first form of the 
George Washington Social Intelligence Test included a sub-test of 
social information. This has been dropped from the most recent 
form. <A test of social intelligence reported in preliminary form 
by the Bureau of Public Personnel Administration also contains 


information items. 

PRELIMINARY ATTEMPTS TO MEASURE SOCIAL INTELLIGENCE 

There have been several tentative approaches to the measurement 
of social intelligence which have been presented in a single experiment 
and followed no further. Gilliland and Burke (6) tried out, besides 
their sociability questionnaire, 3 tests of picture recognition. Pic- 
tures of individuals were studied, and then presented for recognition 
among a larger group of pictures. These tests tended to show some 
relationship to class ratings for sociability, but the correlations were 
lower than those of the questionnaire. The reliabilities of the tests 
were not given. They showed little correlation with one another. 

The Bureau of Public Personnel Administration (3) reports a 
preliminary form of a paper and pencil test of social intelligence. 
The test is composed of 100 true-false and multiple choice statements 
about types of people and behavior and 50 descriptions of social 
situations with choices for courses of action. No data concerning 
reliability, validity, or relation to other variables are given. 

Reed and Weidemann (14) describe a Social Situation Judgments 
Test, in which the subject is required to state the extent of his 
agreement or disagreement (on a five-point scale) with a series of 
statements concerning social behavior or judgments of social 
behavior. A scoring key was suggested, with credits awarded in 
proportion to the per cent of individuals giving each answer. Scored 
in this way the test has a reliability of about .80. No effort was 
made to establish the validity of the test as a measure of anything. 
Scores based upon this social norm correlated with an intelligence 
test .16 and with an English classification test .30. 
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No one of the experiments reported in this section has been fol- 
lowed up thoroughly enough to make it possible to evaluate its 
contribution to the measurement of social intelligence. 


THE GeoRGE WASHINGTON SOCIAL INTELLIGENCE TEST 

The one test to measure social intelligence that has been widely 
distributed and widely studied is the George Washington Test of 
Social Intelligence. This test was first prepared by F. A. Moss and 
his associates at George Washington University in 1926. It has 
subsequently been revised, though the main outline of the test has 
not been changed. This test is a paper and pencil test, and has 
contained the following sub-tests : 


1. Judgment in social situations—a multiple choice test of problems in social 
relationships. 

2. Recognition of mental state of speaker—a matching test of short speeches 
and names of emotions. 
Observation of human behavier—a true-false test of generalizations 
about human behavior. 

4. Memory for names and faces—a matching test where names and faces 

previously studied are identified among a larger number. 

Sense of humor—a multiple choice test of completing jokes (in revised 

form only). 

Identification of emotional expression—a matching test of pictures and 

names of emotions (in original form only) 

Social information—a true-false test of information about matters 


social interest (in original form only). 


Because of its unique position as a widely known and widely dis- 
tributed test purporting to measure an important aspect of the indi- 
vidual, this test has wisely been subjected to a considerable amount 
of study and criticism. 

Reliability of the George Washington Social Intelligence Test. 
Hunt (10) reports a correlation of .89 when the test was given to 
a group of 100 college sophomores a second time after a lapse of 4 
months. She also reports a correlation of .88 for a group of 129 
college students, obtained by correlating odd vs. even and correcting 
by the Brown-Spearman prophecy formula. 

Validity of the George Washington Social Intelligence Test. 
Three types of evidence have been presented by Hunt (10) to 
establish the validity of the test. 

(1) Marked occupational differences were found in the test 
scores. Executives, salesmen, and teachers made high scores, while 
clerks and unskilled laborers made low scores. There seemed to be 
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a correspondence between the social demands of the occupation and 
the scores on this test, though the question has been raised as to 
whether teachers should be expected to show up well on a test of 
social intelligence. In connection with this type of validation, it 
should be mentioned that no effort was made to partial out abstract 
intelligence, and that occupational groups are ordinarily found to be 
differentiated by tests of abstract intelligence in much the same way 
that the social intelligence test differentiated them. 

(2) Hunt found a correspondence between scores on the test 
and number of extracurricular activities engaged in by college fresh- 
men. The median scores for different numbers of activities are given 


in Table | 


TABLI 
Activities Median S 
4 or more 11 
; 
, i ~ 
» 77 
_- = | 
| 105 


In contrast to these results, Strang (19), working with a group 
of 311 graduate students at Teachers College found no significant 
relationship between test scores and participation in club activities 
The correlation was .11. It should perhaps be remarked in this 
connection that the distribution of activity scores is very coarse and 
markedly skewed. This raises some question as to the applicabilit 
of the coefficient of correlation to the data. The selection of i: 
viduals and activities included in the 2 studies was also quite 
different. 

(3) Hunt found the correlation between social intelligence scores 
and rating by a superior executive (who had good opportunity to 
know their ability in dealing with people) for 98 employees in a 
large sales company to be .61. Of those making above average 
scores, 75% were above average in ability to get along with people 
as rated by the judge, and of those making below average scores 
77% were below average on the rating 

McClatchey (12), on the other hand, found no appreciable dif- 
ference in test score between a group of college girls who were 
selected as making the best social adaptation of any in their sorority 
and an unselected group of college students. Within the selected 
group, the correlation between rating for social adaptability and 
test score was .16. Here again we must take into account the 
difference between the groups and situations involved in the 2 studies. 

Criticisms of the George Washington Social Intelligence Test. 
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Over and above the negative results of Strang and McClatchey 
reported above, 2 chief lines of criticism have been directed at the 
social intelligence test: (1) that it does not correlate with other 
tests of the social side of the individual, and (2) that it shows 
relatively high correlation with tests of abstract intelligence. 

The social intelligence test has been correlated with the Gilliland 
sociability questionnaire by Pintner and Upshall (13) and by 
Strang (19). The correlations were respectively .14 and .17. 
Though the reliability of the questionnaire is not known, it does 
not seem likely that correction for attenuation would raise these 
correlations markedly. It seems evident that the two measures are 
not of the same thing. However, this is not necessarily to be under- 
stood as a criticism of the validity of the social intelligence test. It 
may be that interest in people and ability to understand and manage 
people are not closely related. 

McClatchey (12) reports a correlation of .53 between the social 
intelligence test and the Colgate Introversion-Extroversion Personal 
Inventory for a group of 27 college students, and expresses surprise 
that a test of social intelligence should be thus related. 

A number of experimenters have investigated the relationship of 
the George Washington Social Intelligence Test to tests of abstract 
intelligence. The results are summarized in Table II. 


TABLE I] 
CORRELATIONS OF THE GEORGE WASHINGTON SoctAL INTELLIGENCE TEST WITH 
MEASURES OF ABSTRACT INTELLIGENCE 
General 

Intelligence Test Used r Sample Investigator 
George Washington 

Mental Alertness 

Dative. « scelaw oeniae« .54 243 College Freshmen Hunt (10) 
O’Rourke College En- 

trance Test ......... .57 102 College Sopho- Hunt (10) 

mores 


Brown University Test .56 96 College Freshmen Hunt (10) 
and Sophomores 


McCall Multi-Mental 


Test... .25 130 Advanced Stu Hunt (10) 
dents 
Thorndike Intelligence 
Examination for High 
School Graduates ... .58 258 Graduate Students Broom (2) 
eee . .42 118 College Freshmen Garrett & Kellogg (5) 
MS RO a 6 cc cin we 75 136 Senior High Grosvenor (7) 


= School Girls 
Thorndike Intelligence 
Test for College Stu- 
4 EES 6 ¢-bBbaeues << .68 33 Graduate Students Pintner & Upshall (13) 
George Washington 
Mental Alertness 
Test .eeeeees .69 500 College Freshmen Stein (16) 








































































282 ROBERT L. THORNDIKE AND SAUL STEIN 


In considering these correlations, we must remember that they are 
raw correlations, and will be raised somewhat when corrected for 
attenuation. It should also be noted that most of the groups studied 
were quite select groups of college or graduate students, and that 
we should expect higher correlations with more heterogeneous 
groups. The median of the reported correlations is .57. In view of 
the factors just mentioned, it seems safe to say that there is a marked 
overlapping between the social intelligence test and tests of abstract 
intelligence. 

This was demonstrated even more conclusively in the work of 
Stein (16). He computed the correlation of the total tests and all 
the sub-tests of the George Washington Social Intelligence Test 
with the George Washington Mental Alertness Test. These 
correlations are shown in Table III. 

The average intercorrelation of parts of the Social Intelligence 
Test was .335. The average intercorrelation of parts of the Mental 
Alertness Test was .390. The average of the correlation of sub- 
tests of one test with sub-tests of the other was .344. This sug- 
gests that there is about as much in common between the 2 tests 
as there is within either. 

A further check on the community of these 2 tests was made by 
R. L. Thorndike (21). Applying Thurstone’s center of gravity 
method of factor analysis to Stein’s data and additional results from 
another similar group, he was able to obtain a satisfactory fit to 
the correlation matrix with a pattern of 3 factors. Of these, the 
first factor was overwhelmingly the most important ; it had good-sized 
positive weights for every variable, and seemed heavily loaded with 
verbal ability. This corresponds to the opinion expressed by 
Broom (2) that verbal ability accounts for the community between 
the George Washington Social Intelligence Test and tests of abstract 
intelligence. The second factor gave some evidence of differentiating 
the social from the abstract intelligence test, but the 2 were not 
sharply separated. The third factor seemed to be a factor of speed. 

All in all, these results seem to confirm E. L. Thorndike’s original 
statement, made when he first suggested the existence of social intelli- 
gence, that “ when the mind works with general facts about things 
and people . . . its action is referred to abstract intelligence.” 
We are forced to conclude that the George Washington Social Intelli- 
gence Test is so heavily loaded with ability to work with words 
and ideas, that differences in social intelligence tend to be swamped 
by differences in abstract intelligence. There is no conclusive evi- 
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dence, when these differences in abstract intelligence are allowed 
for, that the test has any validity as a measure of social intelligence. 


DISCUSSION AND CONCLUSIONS 


A survey of the experimentation on social intelligence leaves one 
with the conclusion that “ ability to deal with people” has not been 
satisfactorily measured. The George Washington test has not stood 
up well under experimental examination, and until further research 
demonstrates that it is anything beyond a rather poor test of gen- 
eral intelligence, it must be looked upon with suspicion. No other 
test of this “ ability ” has been explored sufficiently for any significant 
conclusions to be drawn. 

Whether there is any unitary trait corresponding to social intelli- 
gence remains to be demonstrated. It may be that when the con- 
tributions of abstract intelligence (or of various of the factors which 
make up abstract intelligence) and of interest in people are removed 
there will be nothing left. It may be that social intelligence is a 
complex of several different abilities, or a complex of an enormous 
number of specific social habits and attitudes. In any event, one 
is left with the feeling that the present approaches are of very limited 
value in determining the ability of an individual to react satisfactorily 
to other individuals. 

It seems doubtful whether any test which is predominantly verbal 
can measure social ability. We hope that further investigation, via 
situation tests, movies, etc., getting closer to the actual social reaction 
and further from words, may throw more light on the nature of 
ability to manage and understand people. 
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BY ARTHUR G. BILLS 


University of Chicago 


The field covered by this title is a tremendously broad and 
heterogeneous one. It is almost as broad as psychology itself. Yet 
fortunately for the reviewer, there have emerged, in the last several 
years, a few well defined problems or issues around which cluster 
most of the contemporary research. It will be advantageous to 
indicate at the start what these major issues are. 

One problem is that of the mechanics of effort. Just what 
happens in the sensori-neuro-muscular mechanisms when a person 
exerts effort in thinking, when he thinks intensely? What is it 


which enables him to hold his “ attention "—to use a traditional mode 
of expression—to a difficult or boring task in spite of strong inclina- 
tions to the contrary? What is the role of muscular tension, 


proprioceptive impulses, neuromuscular sets, and the like? 

This first problem is quite independent of a second problem, that 
of motivation, which deals with the dynamics of effort, 1.e. the ques- 
tion of why a person wants to exert effort, why he sets in motion 
these mechanisms of reinforcement about which we speak. This 
second problem deals with such factors as incentives, emotional 
drives, and the like 

A third problem is concerned with the effects of extraneous or 
adventitious stimuli on mental performance. How do so-called 
distractions in the environmental background affect the level of 
performance ? 

The fourth and last major problem is that of the facilitative and 
inhibitive effects of mental performance on itself. This includes the 
effects of preceding on subsequent performance, as well as the 
reciprocal interactive effects of operations carried out simultaneously. 


1 This review covers the period from 1931 to 1937. Previous reviews of the 
general field by the author appeared in this Journal, 1927, 24, 473-487; 1929, 
26, 499-526; 1931, 28, 505-532. In the present review, references to physio- 
logical studies have been largely omitted. The reader interested in this material 
should refer to the author’s review in Physiological Reviews, 1937, entitled 
“ Fatigue in Mental Work.” 
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For example, it covers such problems as those of cumulative work 
decrement and transfer of work decrement. 

From year to year, emphasis shifts. But in the last 6 years, the 
first of these problems has received the most attention, and if we can 
judge by the tenor of recent contributors, interest in the problem is 
growing. It is being attacked from several distinct angles, chief of 
which are: (1) a study of the muscular activities accompanying 
intense thought, and (2) a study of the effect of artificially induced 
muscular tension on the level of mental performance 

The first angle of attack is far from new. It goes back to the 
study of Lombard. But the advances have been made chiefly in the 
way of developing vastly improved techniques for determining what 
is occurring in the effector organs. Since the first necessarily crude 
methods employed by Morgan, i.e. response keys equipped with 
resistant springs, and by Jacobson in his first exploratory study, 

introspective reports of proprioceptive strain sensations, a gradual 
refinement of techniques has proceeded mainly along the line of more 
sensitive amplification until, at present, it is possible not only to 
measure extremely slight alterations of muscle tonus, but even to 
letect efferent innervations which are too slight to produce con- 
ractions, but which nevertheless may conceivably arouse proprio- 
ceptive impulses, and reinforce central processes. Of the methods in 
use, some are mechanical, some electrical. 


The mechanical methods include measures of the extent of displacement of 
nbs, pressure exerted on a writing stylus (41), or on a bulb held in the palm 
of the non-active hand (10, 11), or the more sensitive method of muscle- 
thickening measures, introduced by Dodge. One variation of this, used by 
Freeman (18), is the muscle deformation method, whereby the movements of 
a bar pressed upon the tendon are amplified by a lever system many times and 
photographically recorded. 


The main electrical method is to measure action potentials directly from 


the muscle by attaching electrodes and amplifying the currents through the 
use of an oscillograph or other instrument which will permit photographic 


recording (26). 


It has usually been reported that some increase of tension in the 
muscles studied accompanies any augmentation in mental effort. 
This is the finding of Golla and Antonovitch (23), of Jacobson (27), 
of Freeman (16,17), of Stroud (41), and of Clites (8). But Hen- 
ley (25) reports quite variable results, sometimes obtaining an 
increase and sometimes a decrease with both psychotic and normal 
subjects when problems are presented to them. He also finds a 
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tendency toward sex differences and differences correlated with 
temperamental pattern. Perhaps the fact that he used a complex 
task, i.e. intelligence tests, and measured the tension only in the 
elbow by extent of movement, accounts for the discrepancy. At least 
it is significant that he always found some shift of tension. It is 
possible that sometimes there was a shift of already existing tension 
to other muscles in some of the subjects. Any theory of “ effort” 
as some kind of motor set would lead one to expect a particular 
pattern of muscle tension to occur, and this might well differ from 
person to person. 

However, important as these investigations undoubtedly are in 
demonstrating the intimate correlation of mental effort with increased 
muscular tonicity, they inevitably fall short of convincing the skeptic 
that the level of mental performance is affected by them, or that they 
play any more significant role than that of overflow phenomena, or 
incidental end-products of cerebral spread of excitation. 

The crucial question is not whether mental effort is or is not 
accompanied by increased muscular tension, but whether or not it 
can occur without such increase, and whether or not induced tension 
has a dynamogenic effect on mental processes. 


In the first experimental approach to the problem (3), an increase 
muscular tension over the normal was induced by having the subjects squeeze 
dynamometers with both hands at a pre-determined pressure, while carrying 
out routine mental tasks, such as learning of nonsense syllables and words, 
adding columns of figures and reading off scrambled letters from large cards 
(a task analogous to color-naming). The results are somewhat ambiguous, 
since the amount and direction of the effects varies from subject to subject, 
from task to task, and from one criterion of efficiency to another. But the 
trend is toward an improved performance with increased tension, which may or 
may not lessen with practice, as the subject becomes more habituated. 


These results have been corroborated in the main by later inves- 
tigations, with two striking exceptions which will be discussed. An 
attempt has been made, in later studies, to control more adequately 
one or another of the factors incompletely controlled in the first study. 

For example, it is not certain that, by increasing the muscular 
contraction in a given part of the body, one can be perfectly sure 
that the total amount of tension in the body has been increased. 
Perhaps, also, the significance of the change is qualitative rather than 
quantitative. Perhaps it is the particular pattern of contraction, the 
attitude or set, which is effective, rather than the absolute amount of 


increase in total bodily tension. This could be answered by taking 
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measures of the tension appearing in other muscle groups of the 
body simultaneously with its artificial induction in the given muscles. 
Freeman (15) did just this by taking records of quadriceps tonus 
during the time that his subjects were holding the “tension”’ set. 
This tension set was induced in 3 different ways, either verbally by 
responding to the command to “ be tense,’”’ or by sustaining weights 
with the unused arm and hand, or by maintaining an erect sitting 
posture against gravitational pull. He found that these tension con- 
ditions always produced a spread of tonus to the quadriceps muscle 
in the leg, showing that quite remote muscle groups are actually 
affected. However there is still the possibility that the quadriceps 
tonus was an integral part of the pattern and that a compensatory 
relaxation occurred elsewhere. Certainly in any comparative study 
of the research of different investigators, we must make allowances 
for the different types of tension which were experimentally induced, 
and even more important is it to note the differences in posture which 
were assumed by the subjects in the normal or control condition. 
It appears to the reviewer that none of the studies, including his own, 
dequately standardized the control condition, so that this condition 
presented a clear contrast with the tension condition. 


Block (7), for example, who clearly appreciated this need, and who made 
sure that there was a minimum of tension in the hands and feet during the 
ntrol, by putting weak springs in the grips, nevertheless had her subjects 
eated in a straight back chair in a position in which they would get consider- 
ble trunk tension, and a position which they would not naturally assume for 
ng mental work. Perhaps one of the main reasons for the difference between 
results of Block and of Zartman and Cason (46), on the one hand, and of 
Bills and Stauffacher (6) on the other, lies in the nature of the instructions 
the control condition. The reviewer had the subjects rest their arms in 
laps and lean back against the back of the chair, whereas, to grip the 
umometers, they were compelled to lean forward slightly. Stauffacher gave 
} 


his problems in groups of 5 with plenty of time between for the subject to shift 


his set. Zartman and Cason shifted the set for every example. It is very 


without a 


doubtful whether a subject can shift his muscular set so rapidly 
carry-over. Perhaps the fairest kind of “control” instructions would be to 


tell +} 


subject to assume the bodily attitude normally assumed for mental work 


Another question is that of degree of induced tension. One 
would hardly expect all degrees to be equally effective, and there is 
good reason to suppose that some degrees might be detrimental. This 
would be the natural inference from the results of Freeman (15) in 
an experiment designed to compare the effect of supra-maximal with 
The 


that of maximal and sub-maximal tension. first condition was 
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detrimental, as was the third. Two experimenters have made a 
special attempt to control this factor of degree of tension system- 
atically. Block used 6 degrees, counting the control, as follows: 
control, 8 Ibs., 15 Ibs., 22 lbs., 48 lbs., and 56 Ibs. The task was 
continuous addition. While no one degree was significantly superior 
for the group, nevertheless half the subjects found 15 and 22 Ibs. 
superior when speed was the criterion, and two-thirds of them found 
it superior by the accuracy criterion. One would hardly expect all 
subjects to find the same optimum because of individual differences 
in strength, etc. For that reason, the method used by Stauf- 
facher (40) appears to be somewhat better. He first obtained each 
subject’s maximum possible capacity to pull against a dynamometer 
spring by gripping handles and pulling for one minute. He then 
divided this maximum into convenient fractions, i.e. one-half, one- 
fourth, and three-fourths. The maximum was not employed as an 
experimental condition, because it was obtained in a test pull of only 
one minute duration, and could not have been maintained long enough 
to complete some of the learning problems given. He found only 
one degree, that is, one-half maximum, which was significantly 
superior to the other degrees, and to the normal. This amount, of 
course, varied from subject to subject, within a range from 6 to 30 
for men and 4 to 18 for women. Some of the difficulties encountered 
were that an initially beneficial degree of tension would cease to be 
so if held too long as it had to be in the case of slow workers, and 
that some subjects exerted themselves much harder than others in 
the preliminary test. 

Freeman has suggested that the optimum degree of tension might vary 
considerably with the task. This certainly follows logically from his own 
results in the study in which he varied the strength of the incentive in order 
to vary the degree of motivation. If the incentive is too strong, the added 
discharge of nervous excitation into rival effector channels merely increases the 
competition between tendencies, resulting in blocking. 


Again, there is the question of the degree of complexity of the 
mental task. Does tension affect complex and abstract intellectual 
operations in the same way as it affects simple routine ones? The 
early studies were limited to fairly simple tasks, as adding figures, 
reading letters, learning nonsense syllables, running mazes, reaction 
time to sounds, and manual pursuit. What of more ideational tasks 
such as solving arithmetical reasoning problems and _ intelligence 
tests? Zartman and Cason (46) chose arithmetical problems from a 
number of intelligence tests. Each subject solved 24 of these at a 
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sitting, alternating between tension and control conditions from 
example to example. If the subject took more than 3 minutes for 
an example, it was given up and an arbitrary score given. In a 
second sitting, 24 new problems were solved. Then, on days 3 and 
4, they worked over again the problems of days 1 and 2, but changed 
the conditions, so that a problem originally solved under tension was 
now solved under control, and vice versa. Tension actually proved 
superior by both speed and accuracy criteria, on the last 2 days, but 
the differences were not statistically significant. The mean time 
under tension was 50.8+1.6 seconds and under normal 54.8+1.7 
seconds, giving a difference of 4.0+2.3 seconds. By the accuracy 
criterion, tension gave a mean error score of 23.6+1.7, while normal 
gave 27.7+2.2, a difference of 4.1+2.8 or about 14 per cent improve- 
ment. Block (7) used analogies and syllogistic reasoning problems 
Tension was induced in the hands, or the legs, or both together 
Actually, none of the conditions gave significantly better average 
results than the control, but what positive trends did show up 
appeared in the more complex tasks, rather than in simple addition 
Bills and Stauffacher (6) used 2 different complex tasks, arithmetical 
reasoning and solving of detectograms. The latter were short 
detective stories of 1 page each, in which the significant clue had to 
be gleaned from among a lot of irrelevant details. In the case of the 
arithmetical problems, the tension and control conditions were only 
changed every 5 problems, with half minute rests between, so that 
the set would not carry over. Twenty problems per day were solved 
for 4 days. Tension was secured by lifting and pulling weights of 
about 14 Ibs. The results for arithmetical problems show a statis- 
tically significant advantage for tension in speed, but no difference 
in accuracy. In the case of the detectograms, the group averages 
gave negative results. But a new light was shed on the problem by 
dividing the subjects into 2 sub-groups, putting the 8 best performers 
into one and the 8 poorest into the other. It was immediately 
apparent that the poor subjects were benefited, while the good ones 
were detrimentally affected. This suggests the hypothesis that 
persons who habitually work efficiently and presumably near their 
capacity, are unable to benefit by the added spur of tenseness, but 
are distracted by it. On the other hand, persons who normally work 
inefficiently, or considerably below their maximum, need just the 
added tenseness to act as a constant spur. This needs a much clearer 
experimental verification. 

A knotty question has been raised by those who argue that tension 
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may facilitate mental performance by acting as a distractor. The 
assumption is that if a distractor facilitates, it does so in a round- 
about way, by creating an obstacle which the organism puts forth 
effort to overcome, either voluntary or unconscious, and in so doing 
overcompensates, thereby ultimately facilitating performance. This 
is supposed to differ from the direct reinforcement exerted by pro- 
prioceptive impulses, and to belong to a different category. Aside 
from the question of the legitimacy of calling a facilitator a dis- 
tractor, which is discussed elsewhere in this article, it is very doubtful 
whether one can separate the total effect into any such distinct 
types. Even conceiving of the “ overcoming of resistances” as a 
conscious adjustment, there is no evidence for such a process. Block, 
for example, reports that she found no correlation between her sub- 
jects’ introspections as to the disagreeable or distracting nature of 
the induced muscular exertion and the objective effect on their per- 
formance. Many reported that they ceased to be aware of it. 

Still another question is that of the relation between the efficacy 
of tension and the stage of practice in the task, as well as the amount 
of practice in working with induced tension. The evidence from 
studies of non-voluntary tension points to the presence of much more 
muscular involvement in the early stages of practice, with a taper- 
ing off toward the later trials. This seems quite logical, and could 
be explained in 2 ways: that facilitation is most needed in the early 
stages before performance becomes smooth and automatized, and 
that habituation lessens the excitatory strength of any persistent 


stimulus. 


Studies which have emphasized this tendency are those of Freeman (15), 
Golla and Antonovitch (23), Henley (25), and Ghiselli (22). It is particularly 
manifest in Stroud’s investigation of tension in stylus maze learning (41). An 
examination of his unpublished kymograph curves of stylus pressure shows high 
levels of pressure as a rule in the early trials, followed by a rapid tapering off 
in later ones, although the last trial usually shows an increase over the i 
diately preceding ones. This is doubtless due to the desire on the subject’ 
part to fulfill the critericm of 3 perfect runs, thereby terminating the task 
an end-spurt phenomenon. 


In the studies of voluntarily induced tension, however, the rela- 
tion to amount of practice is not so unambiguously shown. Bills (3) 
found, in the main, an increasing advantage of the tension con- 
dition from trial to trial, although this was reversed for recall 
and saving scores. But Block (7), on the other hand, gives com- 


parative practice curves from trial to trial scores in addition, for 
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tension versus control, which tend toward convergence, though some 
actually diverge. A slight initial advantage for tension disappears 
or is even reversed by the fifth trial. Stauffacher found, in his 
study of tension in learning (40), that if he separated his subjects 
into a practiced and an unpracticed group, it was the unpracticed 
group that benefited most from the induced tension. 

There is one more angle on the problem of muscular tensions 
which should be emphasized before we attempt to draw any broad 
general conclusions. It is suggested by a line of investigation which 
was begun by Buford Johnson and by Duffy (10). They were par 
ticularly interested in the relation of changes in muscle tension to 
emotional states. Duffy had her subjects, who were children, hold 
a rubber bulb in the unused hand while attempting certain tasks with 
the other. The tension changes which she got were apparently 
indices of emotional disturbance in the child and high tension chil- 
dren did not prove to be the most efficient performers. It may be 
that we have here a distinction between 2 quite different kinds of 
tension, one due to emotional upset, the other reflecting effort. The 
former type might well be inhibitive, because it indicates disrupted 
behavior. Hypertension has often been considered one of the most 
characteristic accompaniments of emotionality or nervousness. Luria 
developed his tremographic technique for detecting emotional reac- 

ns on the basis of a supposed correlation between left hand con- 
tractions and responses to critical words. It has long been known 
that emotionally toned stimuli elicit prolonged reaction times. This 
in itself is evidence of their inhibitive effect. 

[he distinction just made should be applied to the findings of 
Henley (25) with regard to the tensions developing in psychotic 
patients when presented with intellectual problems. He found that 
manic manics were habitually more tense in the resting state, when 
not engaged in the task, than any of the other groups, particularly 
the schizophrenic group. This sort of tension could be attributed to 
their generally excited state. But these same manic manics showed 
a drop in tension as soon as they were given the mental task. The 
schizophrenics, on the contrary, whose resting or pre-task tension 
was low, showed an increase when confronted with the task. This 
was evidence of the assumption of a task set, and probably bore a 
closer relation to “ effort’ than the other type. Incidentally, Henley 
disproved the theory that all psychotics and neurotics are char- 
acterized by hypertension, or variable tension. The men were less 
extreme than normal men. 
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What general inferences, if any, can be drawn from all these 
studies of the relation of muscular tensions to mental effort? Does 
the evidence justify the conclusion that effort is essentially muscular 
in its mechanics, and that mental effort is not essentially different in 
this respect from other forms? Physical effort, that is, intens: 
effort, brings into play many remote muscle groups, which, while 
not directly involved in carrying out the act, are nevertheless neces 
sary reinforcers. ‘These have been called “remote controls” as 
opposed to “ resident controls” in such a task as ergographic work. 
Or must we retreat to the position, suggested by Lashley, that any 
concomitant motor activities accompanying mental effort should be 
considered nothing more than overflow phenomena, end products 
of spread of excitation without functional significance in the act of 
thinking ? 

The reviewer believes that the evidence is still insufficient 
decide, and that what is needed is an entirely new angle of attack 
on the problem. Much encouragement can be derived from the rapid 
advances in techniques for measuring changes in muscle tonus. 
Much progress should result from the better understanding of th 
sources of error in earlier work, and the invention of better controls 
to eliminate them. The criticism of Block (7), that the volitional 
and motivational factors involved in experiments in _ voluntarily 
induced tension invalidate this line of approach, is a legitimate on 
The seriousness of it is increased when we consider that it is probably 
the particular pattern of tension rather than the mere quantitative 
amount which is significant. Is there a particular “ effortful ” bodily 
attitude, which, when assumed, induces greater mental alertness? 
Or is this a will-o'-the-wisp, like the supposed characteristic facial 
expressions of different emotions, which Landis was unable to sub- 
stantiate? And, in asking a subject to assume such an attitude, are 
we not imparting to him a subtle suggestion? 

The new angle of attack might be along the line of Harlow’s 
study of learning in curarized animals. By the use of drugs, it might 
be possible to systematically remove tensions from every different 
skeletal muscle group, at different times, to determine whether 
effortful thought is interfered with by the loss of any particular set 
of tensions. When the subject is himself asked to relax different 
muscles, as in Jacobson’s studies, a suggestion may be imparted. 
More work should be done on the effect of muscular exertion on 
specific functions, such as sensory thresholds, control of images, 
reaction time. It should be used in states of lowered functioning 
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such as are produced by loss of several nights of sleep, on first 
arising in the morning, when drowsiness has been induced by 


atmospheric conditions, or in extreme fatigue. Freeman (14) has 


already paved the way with his study of compensatory reinforce- 
ments subsequent to sleep loss 
Before dismissing the problem of the mechanics of effort, the 
point should be stressed that there are indubitably other ways in 
which mental operations are reinforced beside the roundabout way 
of proprioceptive stimulations. Recent neurological evidence points 
to the possibility of direct interplay of central excitations, and the 
principles of convergence and final common path can be assumed to 
perate from centrally as well as peripherally initiated impulses. One 
never be certain, therefore, which produces whatever effects are 
btained, provided this tension results from central impulses. Ten- 
n, therefore, should be induced mechanically in some manner by 
ct stimulation of the muscles electrically, and the effect upon 
ing mental processes noted. Both quantitative and qualitative 
riations in tensions could be elicited, independently of any central 
letermination. The results should throw light on the question of 
the role of proprioceptive impulses, thereby narrowing the problem 
vithin experimentally explorable limits 
[he second major 


] 
includes incentives and motives. Motives are conative attitudes of 


roblem is that of the dynamucs of effort. It 


the organism which predispose it to respond energetically with 
rence to particular stimuli. They may or may not be conscious, 
they may or may not be intrinsic to the task, but the satisfaction 
them constitutes a directive factor in behavior. The stimulus 
objects which satisfy motives are called incentives. Thus, food is 
the incentive which satisfies the hunger motive, and praise is the 
which satisfies the social approval motive. These should 
not be confused, because it is wrong to assume that the variation 
of any given incentive guarantees that the corresponding motive is 
being varied comparably or that it is even present. 
Experimental studies of motivation have been mainly directed 
toward such problems as that of measuring the strength of an incen- 


tive measurin 


s the relative strength of different motives as shown 


at) 


by the vigor of response to the appropriate incentives; the effect of 
varying the objective strength of the incentives, singly or in com- 
bination; the shifting of incentives; the relative effectiveness of 
positive and negative incentives; and the rdle of social motives 


The 2 most important contributions of the last few years to a dis 
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cussion of experimental literature on this subject are Motivation of 
Behavior by P. T. Young (45), and The Experimental Psychology 
of Motivation by Diserens and Vaughn (9). These authors have 
covered the literature exhaustively and few important additional 
studies have appeared since. Only part of these authors’ discussions, 
however, has significance for the problem of facilitation and inhibition 
Some students of mental work have considered that the problem of 
motives is inseparable from that of variations in the strength of the 
work stimuli responded to. Thus working under a weaker incentive 
means simply responding to a work stimulus of altered strength. 
There are certain differences, however. The incentives used in work 
are often extrinsic to the main work set or aufgabe. In this respect 
they are not mere variations in the strength of the work stimuli 
themselves. On the other hand, they appeal to actual conative atti- 
tudes of the organism and, hence, are distinct from the extraneous 
stimuli like distractors, ete., which merely act mechanically accord 
ing to the principle of summation or interference of peripheral 
excitations. The latter group constitute the problem of the next topi 
The recent experimental papers on motivation center arou! 

2 problems: (1) the effect of competition on performance level, and 
(2) the effect of the subject’s appraisal of his ability in relation to 
the task. This appraisal may be the result of suggestions from 


experimenter or the result of the subject’s own knowledge of his 


past performance. Suggestions from the experimenter may take 

form of estimates of the difficulty of the task, or estimates of the 
subject’s performance. Manzer (30) tested the maximum hand 
contractions of a group of men and women on a Smedley dynamo- 
meter, under suggestion that the task would be easy, or medium or 
difficult, even though it was always objectively the same. With men, 
the first 2 suggestions caused a reduction of 7.25% and 4.82% re- 
spectively below the work done following the control suggestion. 
The suggestion of “ difficult ” on the contrary increased output 4.66% 
over the control and 11.35% over the suggestion “easy.” With 


women “easy” and “ medium” caused no reduction, but “ hard’ 
caused a 7% increase. Variability was greater for all experimental 
conditions. 

This is a pure muscular task. Would the same effect appear in 
mental tasks? McKinney (33) gave subjects instructions in a maze 
learning task, a multiplication task and a motor codrdination task, 
calculated to arouse feelings of inferiority. They were told that 
anyone of average intelligence could complete the task in a period 
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which was actually fictitiously short. He then sounded an alarm 
at the end of this period to warn them of the passage of time. He 
thereby set up the expectation that the task was easy, but also very 
definitely appealed to what Frank (12) has called the ego-level, 
i.e. the level which the subject wants to maintain in the experimenter’s 
eyes. McKinney found wide individual differences in the suscepti- 
bility of his subjects to this suggestion, but it invariably disrupted 
their performance to some extent as compared to a control group 
and as compared to a differently motivated group. The remarks of 
he subjects indicated a great amount of emotional conflict. 


Another sort of suggestion operated in the study by Vaughn (43) which 
I ) £ 


lefinitely affected his subjects’ performance. The task consisted in shooting 
at a target. The competitive conditions were either (1) “high score,” 
2) “handicap” or (3) “improvement,” depending on whether they shot to 


get highest score, or to equal their handicap against an expert marksman, or 

show the greatest improvement over their past scores. The results were a 

ction of the ability of the subject. The good performers excelled under the 

gh score” and “ handicap” conditions, while the poor performers preferred 

“improvement” condition. It is concluded that one’s opinion concerning 
the possibility of his success is important in determining the direction in which 
his greatest energy will be expended. 

\ number of studies have indicated that a knowledge of one’s past perform- 
ance or of one’s output at the moment, is a strong facilitator. Two recent con- 
firmations of this which need no further discussion are those of Manzer (31) 
and Ross (38). 


study by Frank (12) introduces a new angle. The question 
raised is not concerning the effect of knowledge of output on the 
task at hand, but its effect on the level of aspiration in a subsequent 
task. It is definitely concerned with the transfer of work set. Frank 
found that the subsequent level was closely affected by the previous 
level, but he also noted exceptions which could only be accounted 
for by assuming that the subject’s ego-ideal entered in as a deter- 


minant. That is, his realization of a poor level of performance tended 
to make him exert extra effort in the later task to regain his self- 
esteem 


Our third problem is concerned with the effects of extraneous 
stimuli on mental performance. These extraneous stimuli may or 
may not be incorporated into the ongoing activity in such a way 
that they eventually form part of the task set. The essential point 
is that, at the outset, they are irrelevant to it. The assumption was 
originally made that such stimuli must necessarily detract from the 
attention given to the task, and must therefore exert a disruptive 
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effect. For this reason they were called distractions. An imposing 
number of experimenters found, however, that the effect was just 
as likely to be facilitative. The term “ distraction ’’ no longer had 
a precise meaning. From that time on, the problem has been to dis- 
cover what characteristics of extraneous stimuli determine whether 
they shall exert a facilitative or an inhibitive effect. 

Certain factors have already been isolated. First, is the matter 
of timing. If the extraneous stimulus occurs at a given time interval 
before the task stimulus, it exerts a reinforcing effect. If it occurs 
at other time intervals, it inhibits the act. This is illustrated in the 
knee jerk experiment. Now when, instead of a discrete stimulus and 
a discrete act, there is a continuous series of stimuli and a continuous 
mental performance taking place, the temporal picture is so com- 
plicated that it is difficult to predict what will occur. 

Second, is the question of relative strength of the task stimulus 
and the extraneous stimulus. The more favorable situation 
facilitation is that in which the task stimulus is the stronger. 

Third, is the question of how easily the extraneous stimulus « 
be incorporated into the task set, so that it bears some rational rela 
tion to it. For example, auditory stimuli delivered at regular int 
vals can become incorporated into the task as pacers, provided th« 
intervals are somewhere within the natural work rhythm of the 
subject. Otherwise, such stimuli can be decidedly disruptive. For 


example, the regular beat of a metronome has been found to alter 


the rate of work within wide limits. Fryer concludes from one study 
that auditory stimulation, such as noise or rhythm, does not influenc: 
accomplishment in mental work, unless consciously accepted as an 
incentive. But this is so contradictory to the findings of previous 
investigators, notably Morgan and Ford, that it warrants careful 
examination. 

In his first study, Fryer (20) used addition tests as the task and 
a pattern of 5 bell tones of different pitches played at a regular rate 
of 2 seconds per gong, as the auditory stimulation. Written reports 
were called for after each test of 8 minutes so as to detect any 
changes in the subject’s motivation. The changes in stimulation 
used were (a) reversing the order of pitches of the tones, (b) increas- 
ing the interval between bells, (c) playing one gong rapidly, and 
(d) eliminating all auditory stimulation. The subjects were 
instructed to work as rapidly as possible. But actually, each subject 

‘ 


‘intent ” or work set, as shown in their intro- 
with regard to 


developed a different 


‘ ’ 


spections. They also developed different “ intents’ 
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the bells. It is Fryer’s contention that the objective effects on speed 
show a close correlation with the sort of “intent” which each indi- 
vidual subject develops toward the bells or toward the change in the 
character of the auditory stimulations. This may result in either 
facilitation or inhibition, but whichever it is, it is determined by the 
ature of the subject’s conscious intent. This conclusion practically 
ecessitates explaining all effects of extraneous stimuli on a conscious 
basis. It seems to the reviewer that the set up of the experiment 
was such as to encourage the subjects to react to the bells on a con- 
scious basis. And the results of only 4 subjects lack conclusiveness 
the problem, inasmuch as it is so easy to rationalize as to the 
relation between the direction of the behavior change and the intent. 
in the other hand, other investigators made no systematic attempt 


determine the subjects’ “ intent.” 


a second experiment, Fryer (21) held pitch and loudness of t bel 

+] a +- 4 oo i . } 1. . . mail _ th struiiare ¢ +h sary ‘ . 

ull COMStant and varied only rate, Making this similar t ne subjec a 
yr faster or slower. Again he found that the objective auditory timing 
to influence the rate of the repetitive work unless it first changed the 
rker’s conscious intent. The usual result was for the subject to ignore the 
xteri rhythm and hence be uninfluenced by it unless it approximated his 





It is an entirely different matter when the rhythm or pace setting 
in intrinsic part of the task set. Two studies, in which increasing 
speed of stimulation was used in a mental task, give results which 


partly in agreement and partly at variance 


r (42) used a highly « mplex task, involving discriminatior tween 
t intensities, between 3 auditory stimuli, and between 2 peripherally 
lights, by responding differentially to each in a specific manner The 
- | +h + rr mh }, 
were presented in a random order. In the normal phas« A) each 
sented for 1.5 second with intervals of 1.5 second betw I | haste 
» Tirrve was 11] we h . € ~ TY 7 { ? . 
1 it VV « ail vv i | } ‘a 
] oh } } 1) . lornts 1 «sre4h +} 
1 each other; phas I was iden al with the 


Che result of the speeding up was a decrease in accuracy, and 
rease in variability and incoordination. When the normal rate 
s resumed, the decreased efficiency carried over. The obvious con- 


sion would seem to be that any increase in the externally imposed 


loss of efficiency. But this conclusion is 


rate of work results in 


unjustified, for several reasons. First, this task is extremely com- 


plex; second, the original speed was near the maximum for such a 
ask; third, the increases in rate were very large and abrupt to 2 


then 3 times normal; and fourth, the overlapping of stimuli in 
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phase (C) was calculated to cause anticipation and hence confusion, 
regardless of rate. 

Bills and Shapin (4) investigated 2 problems: (1) the relation 
between rate of work, as automatically controlled by rate of pre- 
sentation of stimuli, and efficiency, and (2) a comparison of efficiency 
under subject-controlled rates of work versus that under controlled 
rates. The work was color naming and form naming. The speeds 
varied from 40 stimuli per minute to 120 per minute. Efficiency 
was measured by computing errors per minute, blocks per minute, 
and block length. The results show that there is an optimum rate of 
work at which efficiency is at a maximum, and this varies tremen- 
dously from subject to subject. Any increase or decrease in the 
externally controlled rhythm is detrimental by all criteria. The 
second problem was studied by the use of an apparatus for presenting 
the stimuli which could either be controlled by the subject at his own 
rate or by an automatic timer at any given rate. It was found that 
when working at the “paced” rate the subjects showed a smaller 
increase in frequency and length of blocks than when working at an 
equivalent “‘ unpaced” rate. In fact, the average subject working at 
a paced rate of 83 r.p.m. had no more blocks than he did at a self- 
determined rate of 63 r.p.m. These results are not necessarily at 
variance with Taylor’s because he did not use a subject-determined 
rate in his study, but they show that externally imposed rhythms 
and work rates do exert a dynamogenic effect provided they are 
accepted as intrinsic to the task. 

What is the effect of extraneous stimuli which are completely 
random, with no temporal pattern, and incapable of being incor- 
porated into the work set? Such were the conditions set by 
Harmon (24), who studied the effect of noise on output and meta- 
bolism. 


The noises were made by records taken from a busy office and a noisy 
street corner. Performance was measured by amount accomplished and accu- 
racy. Only 2 subjects were used, unfortunately. In agreement with previous 
investigators, he found that the introduction of the noise created an initial 
retardation in performance, which showed up most in accuracy, but that 
this initial retardation was overcome and even reversed as the subjects became 
somewhat accustomed to the noise. The increased metabolic rate, however, 
showed that any advantage in performance was matched by an increased 
energy cost. 


Laird (29) experimented with variable and steady complex 
noises, and pure tones of different pitches, as they affected a task 



















































FACILITATION AND INHIBITION IN MENTAL WORK 301 


involving complex eye-hand coordination. The noises varied in 
intensity from 48 to 90 decibels. He found that the varying complex 
noise had the most disruptive effect on production, the steady com- 


plex noise next, and the pure tone least. The effect of the pure tone 
5 


st. 
depended on its pitch. A pitch of 512 
lower pitch, and every increase above this was followed by a loss in 


cycles was worse than any 


output. Any reduction in the complex noises was accompanied by 
increased output. He reports no such compensatory improvement, 
or adaptation to the noise as Harmon and others have reported, and 
this in spite of the fact that the work period was 4% hours long, 
and, in some cases, the records given were from the latter hours 
only. The noise very definitely increased the rate at which fatigue 
developed during the work period. 

It is very difficult to reconcile such definite and consistent find- 
ings as these, in which extraneous stimuli are invariably inhibitive 
in their action, with the frequently quoted results of Morgan and the 
large number of other experimenters who obtained facilitative effects 
at least part of the time. Was there some difference in the sub- 
jective attitude taken toward the noise? Harmon reports that the 
attitudes which his subjects expressed toward the noise had no rela- 
tion to the actual objective effects shown in their performance. 

The only valid conclusion which seems justifiable is that the 
factors involved in such studies are so complex and variable as to 
preclude any consistency of results from different experimenters. 
No general rule can be formulated about the effect of extraneous 
stimuli, and certainly no prediction can be made as to what would 
be the outcome of any particular set of conditions. 

Our fourth major topic is concerned with the inhibitive or 
facilitative effects of mental work on itself. It includes both the effect 
of previous on subsequent performance, either in the same or a 
different mental task, and interaction of tasks carried on simultane- 
ously. An important recent discussion of this material is that of 
E. S. Robinson, in the Handbook of General Experimental Psy- 

hology (35). 

The question of the course of the general decrement in the work 
curve for mental versus muscular work has interested students in 
the past, because apparently the curves obtained from the 2 different 
forms of work were quite different. The ergograph curve (obtained 
from pulling weights) was supposed typically to be positively 
accelerated, or in other words to maintain a fairly steady high level 
of excursion per stroke until near the end and then to decline rather 
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rapidly until a complete breakdown was reached. The mental work 
curve, on the contrary, typically showed a negative acceleration, 
i.e. a rapid falling off during the early stages (when warming up 
was absent) and then gradually leveling off, so that it approached 
the horizontal. These differences were thought to be fundamental. 
But recent studies, in which spring dynamometers were used in pro- 
ducing the ergograms, have proved that the typical curve for this 
type of muscular performance is in fact negatively accelerated like 
the mental work curve. 

Marks (32) quite consistently obtained such concave shapes, and 
Yochelson (35, p. 581) reports some tendency in that direction 
even in the case of weight pulling curves. It is evident that the dif- 
ference is not as fundamental as was supposed, and that there is 
enough of the element of volitional effort involved in ergographic per 
formance to allow the same typical phenomena of central control t 
show themselves. 

Another striking thing to note in the ergographic curves obtained 
by Marks and by Yochelson is the fact that each subject's work 


h are characteristic of him, 


curve tends to have typical features wh 
and which may differ considerably from those of other subjects 
Marks made this the basis for an investigation of personality differ 
ences. He also tested the hypothesis that the character of the curve 
is related to some fundamental difference in personality, so that the 
ergogram might be used as a test of personality type. From each 
of 164 subjects he obtained 2 spring-ergograph records, and classified 
them as to work rate, change in work rate, contraction height, change 
in contraction height, irregularity, and tension after pulls. The 
correlations between measures ranged from .55 to .79, but the shapes 
were not consistent. No reliable “type” differences resulted, but 
one sort of group difference that did emerge was the tendency for 
certain subjects to spontaneously assume a high speed attitude, which 
disturbed the homogeneity of the work rate distribution. 

His indifferent results regarding the relation of ergogram type 
to any such type system as that of Kretchmer are somewhat con- 
tradictory to the promise held forth in. certain previous published 
studies (28, 39), but are more in keeping with modern attitudes 
toward the whole question of the existence of types. 

New evidence has accumulated with reference to 3 of the “ prin- 
ciples of the work decrement” formulated by Robinson (35). 
Principle 4, in his list, states: the work decrement of a given S-R 
connection is relative to the strength of that specific connection. 
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Obviously the strength of such connections depends on the degree 
to which they have been exercised. A practiced reaction should 
therefore show a less rapid decrement from continuous use than an 
unpracticed one. However, a certain amount of practice gain 
develops within each working period, and during the early stages of 
practice in a task, enough of this gain might accumulate during a 
single work period to completely mask the decrement which would 
otherwise manifest itself. And, conversely, in later work periods, 
less of this practice gain would accumulate within the single period, 
so that the decrement would show up more clearly. In this way, the 
law tormulated above would be concealed, and it would superficially 
appear that decrements were greater in the later work periods. A 
ime would come finally, however, when practice would have virtually 
ased, and the full decrement would stand out. This is what actually 
uppened in the study of Robinson and Robinson (36), whose 10 
ibjects wrote letter sequences 20 minutes per day, 5 days a week 

3 weeks. With the exception of the first day, the greatest dect 

ent was in the early days of the experiment. 

Principle 2 of Robinson’s list states: the work decrement of a 
given S-R connection is relative to the frequency of previous func- 
tioning of that connection. This is usually assumed to mean that 

ntinuous work causes a slowing up in speed and an increase in 
errors, the 2 commonest criteria of efficiency. But such decrements 
tt invariably occur, even when the task fulfills the requirement 
being highly homogeneous. And when they do occur, they ar 
relatively insignificant in amount. Does this mean that there 

cumulative refractoriness? The answer is that instead of a 
dual imcrease in reaction times, there is a recurrence of pro- 
nged reaction times, which appear, on the average, about 3 times 

nute and are more than double the modal reaction time, but 

ase in frequency and length as work continues. It has been 
rested that these blocks are phenomena of refraction. When the 
reaction time is computed, with the blocks omitted, it is 
found not to increase at all with continuous work. The apparent 
slowing up in reaction time, therefore, is an artifact, resulting from 
he increase in blocks. The blocking is subject to the laws of homo- 
geneity and competition (2). That is to say, the fewer elements 
here are involved in the task, the more rapidly the blocking increases, 
unless the various response tendencies tend to conflict. In the latter 
case, the greater the number of elements involved in the act, the 
greater the rate of increase in blocking. Such a task as color naming 
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gives a more rapid increase in blocks, the greater the number of 
different color stimuli used. 

Any increase in the rate of work causes an increase in the 
frequency and length of blocks, until, with extremely rapid rates of 
presenting the stimuli, blocking is practically continuous, and what 
responses do occur are errors, indicating that they are purely random 
in all probability (4). 

The first work on blocking seemed to point to an approach toward 
regularity or periodicity in its occurrence, and suggested an inter- 
pretation in terms of some fundamental organic rhythm; but as more 
data accumulate, the decided irregularities become more apparent, 
and cast doubt on the existence of any exact rhythm, either as to 
time, or as to number of units of work done (i.e. amount of energy 
expenditure). The results obtained seem to be a composite effect 
involving the contribution of recurrent refractory states of more than 
one fundamental mechanism of response, plus disturbances due to 
adventitious factors. Some evidence seems to point to at least 2 
such factors, one much more frequent in occurrence than the 
other (1). 

A different sort of phenomenon, but perhaps related in some way, 
has been studied exhaustively from a mathematical angle by Phil- 
pots (34). We refer to his analysis of fluctuations of output in the 
work curve. He rejects the common assumption that such periodici- 
ties bear an arithmetical ratio to one another and suggests instead a 
geometrical progression. This means that the successive recurrent 
fluctuations occur at ever widening distances from one another as 
work continues. Beyond an hour, this would lead to such long 
waves that it would not be feasible to study them. Philpots con- 
cludes that any given work curve is a composite effect of a number 
of different component periodicities which must be analysed from the 
complex wave much as tones are partialed out from complex sound 
waves. He offers no answer to what is the organic basis for these 
many different periodicities, except to suggest that they relate to 
basic nervous factors. 

That periodicities are present even in finger-ergographic work, 
is the conclusion of Freeman and Wonderlic (19), who made a pre- 
liminary study of fluctuations in the length of the excursions of the 
finger when rate was held constant, and in the number of excursions 
per minute when extent was arbitrarily limited. Their method of 
studying periodicity was to compute the output in each five-second 
interval of the twenty-minute work period, and average these and 
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obtain the average deviations. Those intervals whose output devi- 
ated from the average by one or more A.D. were considered marked 
fluctuations. Frequency tables constructed for each of the 40 sub- 
jects showed that regular periodicities in these fluctuations occurred 
for 21 of the 40 subjects, but only 14 subjects had the same modal 
interval in both tests. The distributions were either unimodal or 
bimodal. The other 19 subjects showed multimodal distributions. In 
general the subjects who showed the greatest variability in work out- 
put gave the least evidence of periodicity. 

We are tempted to suggest that the exact mathematical approach 
to these phenomena will not yield much of significance because so 
many extraneous matters enter in to mask the results even under the 
most rigidly controlled conditions. But this does not in the least 
lessen the importance of the phenomena in the study of mental per- 
formance. The older criteria of efficiency, speed and accuracy, which 
have always been used as indices of level of performance, are not 
sensitive enough to be used in studies of the influence of various 
physiological and environmental agents on behavior. But the author 
has found the blocking phenomenon, at least, to be a more sensitive 


iriable, which correlates more closely with the action of such agents 
[f the straining for exact mathematical results is given up, and a 


grosser statistical treatment more adapted to the phenomena is sub- 


J 


tituted, then a study of output fluctuations, and particularly of 
ks will probably yield significant returns. This is already evi- 
from preliminary studies of the relation of blocking to sleep 
loss, to anoxemia, to diurnal and temperature variations, etc., either 
completed or in progress. 
Returning to Robinson’s principles of the work decrement, 
inciple 7 states that: the decrement in a given S-R connection is 
relative to the decrements which have developed in other S-R con- 
nections. This is the principle of transfer of fatigue. It does not 
specify between what S-R connections such transfer of decrement is 
most likely to occur, nor whether it may be expected to occur 
between any and all connections, or only those which are related to 
the given connection in some significant manner. If these questions 
could be given a clear experimental answer, they would throw as 
much light on the nature of mental organization as studies of transfer 
in learning. In fact, the same principles which explain transfer in 
learning should explain fatigue transfer, for fatigue decrement is 
presumably due to the weakening of the very connections whose 


strengthening is brought about by the learning. One possible 
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explanation would be in terms of the common elements theory. If 
2 different tasks involve common elements, then the transfer of 
decrement between them should be proportional to the number of 
such elements. A preliminary experimental confirmation of this 
hypothesis has been made (5). 

Another explanation might be given in terms of the concept of 
transfer of sets or work attitudes. ‘That is, a given speed set acquired 
in one task has been shown to alter the performance in a subsequent 
task (12) regardless of the subject’s actual capacity to perform the 
second task at the time. Now if a mental attitude of disgust or 
boredom should be acquired in one mental task, it might have enough 
generality to carry over to almost any subsequent mental task. Cer- 
tain muscular attitudes might conceivably carry over also. Most 
mental work is done in a rather cramped posture, and if continued 
for long necessitates the suppression of those strong urges to motor 
expression which are normal in active persons. Such postural atti 
tudes as have to be maintained must necessarily continue over into 
any subsequent mental task. Evidence has, in fact, been reported 
that the performance level in a given task is beneficially affected by 
a mere shift of bodily posture 

That change of work eliminates part of the work decrement a1 
is therefore superior to continuous work on a single task, is the them 
of an experiment by Vickery (44), which confirms Chapman’s earlier 
study. Eighty subjects were divided into 4 equated groups. On 
group worked at cancellation continuously for 20 minutes; a second 
group performed an equation test for a like period. The other 2 
groups alternated work every 5 minutes on the 2 tasks, one beginnin; 


1 


with cancellation, the other with the equations. She found, as ha 


Chapman years before, that the change-of-work conditions were 


superior to the continuous-work condition, but she also found, as he 
did, that this was much more evident in passing from addition to 
cancellation than vice versa. Since continuous cancellation produced 
no decrement, whereas the continuous equation test did, the latter 
must have been the more difficult, and a change from it to an easier 
task might be expected to be correspondingly more restful. The 
results would be much easier to interpret if both tasks had been 
equally difficult, and if the difference in character between the 2 tasks 
could have been formulated more precisely. As it is, we can only 
conclude that they differed mainly in difficulty, and that a change 
from harder to easier was restful. 
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The thing most needed at present, if significant results are to be 
obtained from studies of transfer of fatigue, is a number of hypo- 


theses regarding significant ways in which mental mechanisms may 


be related and interact. Then there should be a systematic classifi- 
cation of mental-work tasks in accordance with the quantitative 


degree to which they do or do not involve such relations. 
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BOOK REVIEWS 


SARTON, GeorGE, The Study of the History of Science. Cambridge: 

Harvard University Press, 1936. Pp. 75. 

To say that scarcely a page of this little volume fails to stimulate 
a sharp difference of opinion, far from aspersing the value of Mr. 
Sarton’s generalizations, only serves to heighten it. Inaugural lec- 
tures have commonly had the dual character of stimulating contro- 
versy and of pointing a method; in both respects the interest of a 
wide audience is aroused. Mr. Sarton’s lecture provides no excep- 
tion here, for many of his remarks water not only the fields which 
he cultivates but also the neighboring acres in history and in science.* 
His very approach places his topic on such a plane that all interested 
in the aims and methodology of learning can appreciate the value 
of his observations and suggestions. Despite the current and not 
always intelligent prejudice against “ Education” in many university 
circles, it is safe to emphasize that a sound method of approach 
stands equal with a sound objective. In fact the two should not be 
treated as separate: they are but the two sides of the same coin 
Perhaps we might go a little farther and give prior emphasis to 
method because it is the one aspect of a problem that can draw a 
meaningful discussion from a diverse group of savants. La méthode 
c'est V-homme. In view of the fact that scientists have steadily been, 
and historians, especially those occupied more exclusively with social 
and intellectual phenomena, are increasingly concerned with the 
development of a method that will give meaning to their work, this 
lecture achieves genuine significance. Since, when the facts speak 
for themselves, they give not one answer but a myriad, method 
achieves greater importance. 

Jeginning with the suggestion that inaugural lectures are valuable 
as milestones in the career of a given discipline, Sarton emphasizes 
that the history of science is a relatively new discipline, as yet 
unmastered and lacking a single book truly worthy of the subject. 
Because the history of science—the history of the acquisition and 


* Reference should be made to the bibliography of some twenty pages, con- 
taining most valuable suggestions concerning scientific journals, books, and 


societies, their history and character 
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systematization of skills and techniques—alone can illustrate the 
progress of mankind, we must, he insists, focus our attention on this 
branch of knowledge. However, this does not necessitate disre- 
garding the realms of function and value where admittedly progress 
cannot be measured—indeed does not seem even to exist. 

3ut how shall the history of science be approached? The his- 
torian knows no science, the scientist no history; the first cannot 
speak with intelligent precision of any scientific problem and the 
latter has not an iota of perspective by which to give meaning to 
that same problem. When he attacks this problem Sarton speaks 
much more as a scientist than as a historian, and he does not seem 
quite sure as to whether he wishes to place history in the same 
category with chemistry, for example, or to treat it as an entirely 
different sort of discipline. Making a distinction between the prepa- 
ration for a scientific and an historical career, he emphasizes that 
the preliminaries in the first instance are much longer and more 
systematic. He displays not a little intellectual naiveté when in 
referring to his examination of the work of an eighteenth century 
Transylvanian chemist he states that, knowing chemistry, he could 
far more easily acquire a knowledge of the historical milieu than a 
historian could remedy his deficiencies in chemistry. To which it 
may be said that perhaps an adequate knowledge—a knowledge that 
would satisfy an exacting and penetrating historian—would be as 
hard to acquire as the chemical knowledge which Mr. Sarton, a 
scientist, would demand of the historian. Too often the historical 
aspect of a given problem has been looked at as something that 
could be worked up on short notice, and it is forgotten that the item 
worked up in that way may bear the stamp of its workmanship 
no less than any other hastily put together material, including the 
historian’s knowledge of some chemical detail. 

[Is Mr. Sarton speaking as historian or as scientist when he 
remarks that the fundamental difference between the two disciplines 
is revealed in the way they grow? For him, historical knowledge 
grows slowly and precariously because of the recurrence of discredited 
errors; for him, our knowledge of ancient Greece while expanding, 
does so at an ever smaller rate. Is that the whole story? The dis- 
covery not only of new materials but of altogether new types of 
materials is compelling a new interpretation of ancient Greece, an 
interpretation that no historian steeped in literary sources alone 
would have accepted. Moreover, when to the different materials is 
added the consideration that each generation will approach ancient 
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Greece with a different point of view, it may be argued that Mr. 
Sarton’s generalization requires qualification. After all, many an 
ordinarily intelligent layman has said exactly the same about science 
as Sarton says about ancient Greece. To be sure, historians have 
even said, as George B. Adams, a critical and thorough medievalist, 
stated with respect to feudalism, a generation ago, that certain periods 
of the past are fully illuminated. How woefully they missed the 
mark! So, too much criticism need not be directed at Sarton’s gen- 
eralization on this particular beyond the suggestion that historians 
frequently say the same about science. 

In fact, Sarton offers the best criticism of himself though perhaps 
he holds up the mirror unconsciously. After insisting that in con- 
trast to history science is being constan‘ly revolutionized, and that 
the chemistry of today is quite different from that of the eighteenth 
century and the chemistry of the twenty-fifth century will be totally 
unlike that of today, while the history of the eighteenth century 
tends to remain the same yesterday, today, and evermore, he clearly 
reveals a confusion of values. The eighteenth century is constantly 
undergoing re-interpretation. Some leaders of opinion at that time 
regarded themselves as living in a wondrously enlightened age, as 
being dreadfully modern, as owing no allegiance to the past; the 
mid-nineteenth century certainly had a different view about its 
predecessor, as Carlyle showed with his fulminations against atheism 
and immorality. Now the pendulum has recently swung back and 
the eighteenth century is viewed favorably, although most intelligent 
historians realize that it was no age of reason, that no century which 
matched John Wesley against David Hume, or Kant against Voltaire 
can be too simply regarded. Moreover to take another item, it is 
only now beginning to percolate through historical writing—what 
common sense should have indicated long ago—that to speak of the 
Industrial Revolution in the eighteenth century is ridiculous. Yet 
non-historians give to the Industrial Revolution and other spurious 
periodizations a transcendent unity and meaning which cannot be 
found on closer examination. Again, because in the study of history 


method and objective are inescapeably fused, the examination of 
the past will always have vitality and growth. There will always 
be controversies as to methods of approach and the conclusions that 
may be drawn. The facts do not speak for themselves, or rather 
they do, and the response to them is inevitably highly subjective. 
Thinking about these facts, the materials, and the method of attack- 
ing them is not only necessary; it is inevitable. Despite both neces- 
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sity and inevitability, however, this thinking at times seems 
conspicuously lacking. 

The scientist, says Sarton, can never relax but must both learn 
new things and unlearn old. Why not the historian? Many a 
historian in lecturing to his class realizes that he has said things, 
not merely to a pedagogical end, that conform neither to sense nor 
to knowledge, and he changes his approach accordingly. On the 
other hand, he may so put a generalization that it opens up a new 
meaning and he is impelled to search for substantial proof. In either 
case he is learning. When Sarton says that history is unprogressive 
in contrast to the growth of scientific subjects which is “ unpre- 
lictable, luxuriant, and sometimes explosive in its intensity and 
explosiveness,” he is in part liable to the charge that he directs 
against the scientist who looks upon history as exceedingly easy 
and “he does not realize that he is merely despising his perverted 
image of it.” Again, it is the scientist speaking when Sarton observes 

at “under the healthful influence of geological and prehistoric 
research, some historians have now become full brothers to natural- 


” 


ists This is no compliment, for he conceives both the historian 
id naturalist as collectors, the first a collector of scientific ideas, 
second of insects, plants or rocks. Assuredly, the historian may 
come to appreciate the value of precision from the naturalist, but 
precision like patriotism is not enough. 
The task of the historian of science clearly assumes an exacting 
ning. Probably, and here we are not treating the ideal, the 
historian of science must concentrate on procedure and technique 
rather than on substance. Likewise he must ever keep before him the 
danger of reading modern meanings into ancient writings. Sarton’s 
insistence upon the historian’s obligation to know more of modern 
science in order the better to appreciate earlier science carries within 
» little danger, though the truth of such a position cannot be 
gainsaid. Some investigations into the history of medicine have 
revealed to what extent earlier science can be distorted when the 


idol of present-mindedness ” shapes the attitude toward the past. 


lhe suggestions as to training are of interest, and to the historian 
they sound feasible. The historian of science should, says Sarton, 
make a special study of (1) the development of one branch of sci- 
ence, (2) the development of science and learning during a special 
period, and (3) the development of science and learning within 
a certain country. On these foundations it will be possible to build 


the substantial monographs necessary to a sound and fuller knowl- 
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edge of the subject. The necessity of these monographs becomes 
apparent from the general textbooks, and if we had them we could 
im;rove the textbooks which in turn would stimulate more mono- 
graphs. The task of providing these monographs is, however, most 
difficult both because of the difficulty of the subject and the scarcity 
of workers trained or otherwise. This scarcity causes no little 
anguish to Mr. Sarton to whom science is the backbone of culture, 
and he would gladly see some of the legions of historians working 
in other fields transfer their energies to the history of science. This 
would be possible because, while some knowledge of science is highly 
desirable, a good deal can come from a penetrating intelligence 
trained in historical technique. ‘he historian of science after all 
has to spend only part of his time with the ideas per se, he must 
appreciate what men have thought of those ideas. ‘‘ Ptolemy’s works 
are one thing, their tradition quite another, both indispensable.” 

This leads to the necessity for emphasis upon the fact that the 
historian of science needs a profound knowledge of history as well 
as a specialized knowledge of science. By such means he may evolve 
a sense of values that applies to science as well as to historical evolu- 
tion. History no less than science enhances criticality. Too much 
for the scientists’ good has been written about the objective, rational 
approach of the scientist. We need not take advantage of the 
existence of many pseudo-scientists or small-time scientists to point 
out the absurd pretension to objectivity and unique penetratio: 
We need only recall the statement of one of the most prominent 
of American scientists, a Nobel prize winner, Robert Millikan, who, 
in pleading that mankind adopt more the attitude of the scientist in 
solving its problems, recalled that when he wished to know some- 
thing about current politics he consulted the experts. When laymen 
wanted to know something about science they ought, he recom- 
mended, to consult the experts in the science. That was very 
plausible until Mr. Millikan revealed the experts in politics whom 
he consulted, and they turned out to be Mark Sullivan, David Law- 
rence, and Walter Lippman. Mr. Millikan’s intentions were perhaps 
excellent but as soon as he revealed his conception of “ experts ” 
he made himself ridiculous. What would he say if he heard an 
historian declare from a platform that when in need of scientific 
advice, he, the historian, consulted such “ experts”’ as Wiggam and 
Brinkley? Perhaps, with all his training in objectivity and experi- 
ment, the scientist is more naive about non-science than the his- 
torian about science. Perhaps, for that reason the historian of 











ym 
aj »S 


an 
tific 
and 
eri- 


his- 








BOOK REVIEWS 


31 


oun 


science needs an even greater knowledge of and training in history 
than Mr. Sarton is ready to concede, although he is extremely gen- 
erous in this matter. Perhaps, again, it is no easier to work up 
that knowledge of the past needed by the historian of science, than 
to work up the knowledge of science. History too is a rigorous 
discipline, demanding a great deal of critical thinking. Like the 
common cold, which everybody gets and no one seems to know a 
great deal about, history is taken too much for granted. 

Because history does demand a penetrating intelligence, it admit- 
tedly cannot stand merely on technique—though many writers and 
investigators have tried to make it do so. Sarton’s remarks on 
technique apply readily to the historical discipline. He quotes with 
approval the shrewd observation of Davis and Nelson (Elements of 
Statistics, p. 334) “that a statistical conclusion is no better than 
the judgment of the statistician who produced it. Knowing what 
tool to employ is just as important as knowing how to employ it. 
[he second can be taught, but the first must be learned.” This 
observation calls to mind the case of a statistician who quite smugly 
undertook to relate the history of American political parties in terms 
of statistics. He reached an impasse, however, at 1896 when his 
figures led him to zero. He had a Populist party before 1896, he 
had a Populist party after 1896, he didn’t have any in 1896. Most 
distressing! And his statistics (“the only fit tool for everything ”’) 
did not reveal to him what a high school text would, namely, that 
in 1896 the Populists took over the Democratic party. 

This clearly illustrates Sarton’s concluding judgment that ‘ much 
intellectual mediocrity can be and actually is concealed by some tech- 
nique sufficiently recondite to discourage outside criticism.” Pedantry 
is always with us, and to the unwary appears in the guise of creative 
scholarship. The difference between the two lies in the power of 
selection. Both historian and scientist must choose. History, we 
repeat, is everything that ever happened, but no wise man believes 
that by setting down everything that ever happened he has written 
history. ‘“‘ He must choose and choose and choose again.” Tech- 
nique will carry him along more easily but he must be on the way 
and know where he is going. By this means he may avoid pedantry. 
But—and isn’t it too bad that cold print cannot possibly convey 
the gravity of this question—what shall we say of or to a man who 
on behalf of two diciplines, history and science, in many ways quite 
diverse but still having certain common objectives, urges his listeners 
to go no farther than the facts allow, and yet assumes that “ some 
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men are born pedants . . . just as some people are born hypo- 
crites?’’ We shall say, “ Thank heaven, he’s human.” He has 
taken, without arrogance, a far larger sector of the province of 
knowledge, than others with less humility. If he nods now and 
then, it is no more than the failure to dot an “i.” 

Cuarces F. Muttett. 


Department of History, University of Missouri. 


GuRNEE, Herpert, Elements of Social Psychology. New York: 

Farrar and Rinehart, Inc., 1936. Pp. xi+467. 

Two books are selected by Gurnee as having been most profitable 
to him in writing his text; namely, Allport’s Social Psychology and 
the Murphys’ Experimental Social Psychology. Of the two, the 
latter book seems to be the model for Elements of Social Psychology. 
In fact, apart from abridgements of selected investigations appear- 
ing recently and the inclusion of several chapters evidently dictated 
by markedly personal inclination, and, of course, with allowance 
made for interpretations necessarily specific to the author, we find 
startlingly little in the Elements not available in the summaries 
brought together in the aforementioned Experimental Social Psy- 
chology. This degree of identity is inevitable, since Gurnee has 
attempted a reduction in the number of thumb-nail sketches of 
researches rather than a different mode of approach to the principles 
of social psychology. He states in his preface, “It is unnecessary 
and pedagogically unwise, it seems to me, to bewilder the student 
with a conglomerate array of abridged data, when a few crucial 
studies will tell him just as much and often more.” Whether we 
have been afflicted earlier with “a conglomerate array of abridged 
data” is a moot question. Perhaps the author has projected 
imaginatively the dire effect upon the student resulting from extend- 
ing summaries of inductive studies. Yet upon occasion seemingly 
we find pleasure with Freud in discovering errors, even if they are of 
omission. In spite of Gurnee’s gracious acknowledgment of indebted- 
ness to the Murphys, and of his liberal borrowing likewise frankly 
recognized by specific notation within the body of the text, we find 
him omitting their names from the index of authors. Nevertheless 
he who knows both texts, the Experimental and the Elements cannot 
fail to note close parallels. 

Consideration of the extent to which the author has saved the 
student from bewilderment may be deferred until topics or fields 
covered in the text have been indicated. The term fields seems 
most descriptive, for there is no plot, no sustained principles. Transi- 
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tions from chapter to chapter are often abrupt. Within chapters, 
however, there is evidence of careful attention to logical arrangement 
of materials; and the analyses of behavior into component parts or 
the emphases upon physiological substrata and the breaking up of 
situations into less complex patterns enhance the unity achieved. 
That readers with serious concern about understanding social prob- 
lems will be dissatished to focus narrowly upon the contents of each 
chapter can hardly be doubted. They seek the implications of 
researches for the understanding of behavior as it occurs in society ; 
they are presented largely with elements of behavior. The fourteen 
chapters survey the following fields: methods of investigation and 
of interpretation used in social psychology ; learning, motivation, and 
emotions and their part in the social aspects of the individual; tem- 
perament and personality; the perception of personality traits; and 
development of verbal activity. These are followed by chapters 
lealing with suggestion, social attitudes, group behavior, and social 
misconduct; finally, two chapters, one concerned with aesthetic 
activity and the other with religious activity, complete the series. 
Where boundaries are tenuous, personal preferences assume 
major significance in setting limits to textbook content. At least 
three chapters in this text enjoy novelty. One of them, entitled 
[he Perception of Personality Traits’ deals with systems of char- 
acter analysis such as palmistry, phrenology, and physiognomy. 
Since concern is with the baseless assumptions of these systems and 
ith the negative evidence issuing out of selected researches, the 
chapter heading is misleading. In so far as the emphasis is upon 


sumed signs of personality traits and the refutations of these signs 


nn 
not upon the social implications of the systems of character 
ysis, the reviewer feels that the chapter adheres to rather than 


de velops with the book. 
[he chapter entitled “ Social Misconduct” may likewise be said 
an innovation. It is divided into two major sections, one 
which is almost exclusively based upon the investigations of 
Hartshorne and May into honesty and deceit, and into self-control 
Five pages of this section are concerned with relationships derived 


from the measurement of cooperation and generosity. These mate 
rials definitely do not belong to the category “ Social Misconduct.” 
[t is regrettable that the tagging on of excerpts dealing with “ Serv- 
ice” should mar an otherwise well-organized chapter. The author 
has summarized excellently, in the second section, the data relating 
to the causes of crime and delinquency. 

It is doubtful if the third chapter, having novelty for a textbook 
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in social psychology, can aid the student significantly in compre- 
hending social behavior. Rather the chapter entitled “ Aesthetic 
Activity ” promises greater usefulness to a beginner studying theories 
of aesthetic appreciation. Emphasis is primarily upon factors under- 
lying this appreciation. Considerable space is devoted to the quali- 
ties of art objects: qualities such as form, unity, rhythm, movement, 
balance, and proportion in the static arts, and rhythm, tone qualities, 
and form in music. Here, as elsewhere, the author loses sight of 
social relationships; concern with sensory discrimination, however, 
serves to emphasize heavily the loss of contact with interacting 
individuals. 

Perhaps it is inevitable that the compilation of data from a 
variety of sources often having barely perceptible relationships should 
permit but little generalization. Perhaps generalization is undesir- 
able in a field where until recently few attempts had been made to 
temper facile explanations by factual data. Yet there remains a 
conviction that the author has not envisaged the social applications 
inherent in many of the better controlled experiments in the field. 
He has assembled many excellent studies, or shall we say he has 
utilized them selectively to support analyses, but as surely has he 


left for the student the more difficult problem of generalization. This 


compliment to the student is seldom earned. He needs more than 
a minimum of guidance before he can grasp the wider significance 
of controlled investigations. A knowledge of experimental studies 


as extensive and intimate as that displayed by Gurnee imposes the 
privilege of making interpretations of social behavior extending 
beyond the confines of psychological experimentation. At least 
hypotheses and theories have proved spurs to further research in 
other branches of science. In addition, though not different from 
generalization, it would have been desirable to have emphasized the 
fact that a large proportion of the researches involve selected samples 
of a highly selected segment of society, namely the willing codperators 
and the unwilling draftees within the American college population 
Of particular merit are the three chapters dealing with methods 
of social psychology, the learning of social habits, and with sug- 
gestion. It is commendable that the author has acquainted the 
student with the techniques for collecting data and with the grosser 
of the pitfalls inherent in several of the methods. His adherence 
to the principles of conditioning in the learning of social habits is 
likewise praiseworthy and the discussion of imitation in this chapter 
is excellent although too brief. It is in the chapter on suggestion 
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that the author has permitted himself the privilege of applying to 
social situations certain principles derived from research. The 
attempt heightens comprehension as well as the significance of the 
researches covered. 

For those instructors interested in having students master 
factual data which temper undue speculation within social disciplines, 
Gurnee’s Elements of Social Psychology should serve admirably 
There still remains the question regarding the ability of students 
to assimilate a large volume of data within the short time allotted 
to college courses. But this text profits from careful selection of 
available experimental studies. It promises not to tax the student 
who finds himself inadequately prepared for the more extensive and 
yet more condensed discourses and compilations found in a larger 
volume, asserted by the reviewer to be the model. If it seems desir- 
able to escape the consequences of frank discussion of social problems 
viewed in the light of psychological research, and unfortunately such 
discussion is not always tolerated nor cannot be within certain 
academic walls, undoubtedly this text offers the way out with its 
emphasis upon elements of social behavior. Or, if the instructor 
is willing to discuss psychological aspects of social interaction while 
his students are given rein to build up a knowledge of elementary 
principles and a body of facts, then the text has marked value. Con- 
cerning the problems arising from the interplay of individuals in 
a complex society, problems barely touched upon or rarely mentioned 
where attention is directed to elements of social behavior, we might 
permit the author to repeat the closing sentence of his text, “ Of 


these we appear at times to be signally neglectful.” 


CHarves Biro. 
University of Minnesota. 


LaPrere, R. T., and Farnswortu, P. R., Social Psychology. New 
York: McGraw-Hill Book Company, 1936. Pp. xii+484. 
Social psychology has long remained the no-man’s-land between 

laboratory psychology and more or less descriptive sociology. Results 

of efforts to write a social psychology from the strict view-point of 
laboratory psychology have tended to be dull and ineffective. Efforts 
to write sociological psychologies or psychological sociologies have 
been criticized as being too largely generalities about society or 
expositions of the social philosophy of the author. The LaPiere and 

Farnsworth text is a definite effort to utilize the advantages of both 

psychological and sociological view-points and to produce a work 
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which would rest on the accumulated findings of workers in these 
and even related fields. In doing so the risk is taken, on the one 
hand, of having in the end a volume acceptable to neither side, 
or of having, on the other hand, one which may be of interest to both. 

In the reviewer’s opinion, the authors come nearer to accomplish- 
ing the latter desirable objective. They have, first of all, a volume 
which is above all else crammed full of interesting and teachable 
subject-matter. They have, furthermore, produced a social psy- 
chology in which the subject-matter is predominantly social psychol- 
ogy. The reviewer, having had four years of Chicago social science 
followed by graduate training in straight psychology, has had the 
growing conviction from teaching sociai psychology over a decade 
that that portion of the literature of social science, qualifying as good 
psychology, has now grown to such proportions that no longer is it 
necessary to lean so heavily upon experiments in neurology, child 
psychology, certain types of animal psychology, and the like. Cur- 
rent world trends should constitute a warning to psychologists that 
they must bring their interests and efforts closer to a solution of 
society's present problems or find that there may be no society worth 
studying. LaPiere and Farnsworth bring social psychology close 
to earth. They do not overlook the sound, experimental contribu- 
tions to basic theory. In their comprehensive and critical chapter 
appendices they will all be found, if not directly in the text; but 
the reviewer is impressed with the fact that in addition are included 
also valuable contributions made in divisions of social science that 
are too infrequently included in strictly psychological texts. 

The book is divided into five parts. The first is in the nature of 
an introduction to the individual-society problem, beginning with a 
brief presentation of theories of society from Plato to Cooley. It is 
probably necessary to lead the student through this but no doubt relief 
will come with the second and third chapters which are given over 
to the psycho-biological, and the social phases, respectively, of human 
behavior and human nature. The instinct controversy, the heredi- 
tary-environment problem, motivation, emotional behavior, and the 
role of learning are well treated. As in Allport, the instinct problem 
is given sane consideration without requiring the student to labor 
through all the technical studies reviewed in Murphy and Murphy. 
The sociologist’s stand on the influence of membership in groups, 
the emphasis on the influence of past societies, and related consider- 
ations are presented. Part II takes up the process of socialization, 
expanding other treatments on the role of gesture. The authors 
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feature the term “ symbolic behavior’ (actions traceable to social 
origins) and give considerable attention to symbolic behavior in 
speech. Non-symbolic behavior, first through people and second 
through ideas of people, is developed at length. As a concept to 
replace imitation they introduce a development of the idea of the 
‘social model ” and later on of the stereotype. An excellent chapter 
on the dynamics of social adjustments completes this section. The 
human personality comes in for extended discussion in Part III, 
introducing “personality stereotyping’ and the description and 
measurement of personality through attitudes, motives, wishes, and 
interests. The next section follows along this same vein with the 
emphasis upon personality differentiations, introducing both normal 
variations and abnormal personality types. The final section 
entitled “‘ The Situational Nature of Social Behavior” is a catch-all 
various descriptive aspects of social behavior usually featured in 
sociologies and the more descriptive types of social psychology. The 
ntent includes such matters as the institutional basis of behavior 
ently developed by Allport, leadership situations, propaganda, 
crowd phenomena. 

\s a teachable text, the reviewer is convinced that it will prove 
a most excellent addition to the literature of social psychology 
Much of the book’s content appears to fit in naturally with the com- 
prehensive outline that the reviewer has developed in the course of 
teaching, which is probably similar to that used in any standard 
s The illustrations are couched in familiar terms and refer 
rently to situations found in the experience of students them- 
selves. The style is lucid and direct. Perhaps the most praise- 
worthy aspect of the text is the inclusion at the end of each chapter 
of a comprehensive appendix often running into eight or nine pages, 
geared to the text by footnote references, and supplying source 

material, experiments, interpretative comments, and bibliography 

Norman C. METER. 

versity of lowa 


Hormes, S. J., Human Genetics and Its Social Import. New York: 


Graw-Hill Book Company, 1936. Pp. viii+414 

While the chief stress of this book is upon the facts of heredity 
and their relation to the problems of social amelioration, several 
chapters deal quite specifically with psychological data. As one might 
expect, these chapters concern such topics as nature and nurture in 
the determination of psychological differences, heredity in relation to 
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mental defect and disease, and the relation of genetics to the psy- 
chology and sociology of crime and delinquency. About one-fourth 
of the book is devoted to an elementary discussion of the mechan- 
isms and phenomena of inheritance. More than one-half concerns 
such topics as choice in mating, birth and death rates, biological 
effects of war, population growth and mobility, inbreeding and cross- 
breeding, and proposed measures for social betterment. Many of 
these discussions deal indirectly with psychological facts and theories, 

In considering psychological factors, the author takes cognizance 
of the large amount of recent clinical and statistical material. Ihe 
data presented suggest, in many instances, the possible existence of 
hereditary diatheses, the role of the environment being largely a 
precipitating one. As a causal factor in feeblemindedness, environ- 
ment is regarded as of little consequence, accounting for only a small 
proportion of the cases. It is thought to play a more significant part 
in such anomalies as dementia praecox, manic-depressive insanity, 
and the like. Even here, however, an “ insane diathesis ” is believed 
to be present. Whether or not the insanity shall develop is believed 
to depend upon the precipitating potentialities of the environment 
Focal infection is mentioned, in this connection, as one potent 
environmental precipitating factor. It seems to the reviewer that, 
although the array of data from genealogical and twin studies indi- 
cates a high incidence of particular psychological anomalies in gene- 
tically related individuals, the author does not sufficiently stress the 
possibility of social transmission. Genetic relationship and the tend- 
ency toward similarity of physical and social environment usually go 
together. The high incidence of dementia praecox in a given family 
may, for example, conceivably be due to the fact that all members of 


sé 


that family “inherit ” a similar social environment. It may, on the 
other hand, result from an hereditary dementia praecox diathesis. 
The author feels that it is attributable to both hereditary and environ- 
mental factors, but he lays what may prove to be undue stress upon 
defective genes. 

The discussion of nature and nurture in mental development is a 
well-balanced consideration of the available data and the conclusions 
are those reached by others who have made an impartial study of the 
literature bearing upon the nature-nurture controversy. Dr. Holmes 
says, for example: “ Both heredity and environment may cause 
very great differences in the mental development of human beings. 

. . Hereditary factors can make the difference between a low grade 
idiot or imbecile and the native endowments of the highest type of 
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genius. . . . Environment can depress or inhibit the development of 
the mind to any degree consistent with the maintenance of life. 

To a certain extent nurture can increase intelligence as this trait is 
measured by any kind of test yet devised. Its power of doing so 
varies in different individuals, being very slight in idiots and imbe- 
ciles and becoming greater as hereditary capacity is increased. 

[he fact that both high and low ability runs in families is due to both 
hereditary and environmental factors. . . . There is still room for 
reasonable differences of opinion as to the role of nature and nurture 

causing unequal degrees of intellectual development.” 
Genetic as well as environmental factors are regarded as of great 


consequence in crime and delinquency. The more important data 
] } I 


are colligated. The relatively low intelligence of criminals, the fact 
that delinquency runs in families, and similarities in identical twin 
delinquents, lead the author to conclude that “evidence which has 
now accumulated shows quite clearly that like heredity in environ- 
ments which are as a rule of much the same kind is associated to a 

her surprising degree with similarities in criminal careers.” 

A chapter on the social-problem people deals with the Jukes and 
Kallikak families, the Tribe of Ishmael, the Hill Folk, and similar 

ups. His analysis of the data concerning such individuals leads 
Dr. Holmes to conclude that many social problems are related to 


efective intelligence. He points out that “the stratum lying above 


the level of imbecility and below the average level of intelligence, 
furnishes more than its quota of problems of many sorts.” 

[he following psychologically significant questions are also dis- 
cussed: Is there a differential birth and death rate for the upper and 
lower intelligence levels? Does war increase or decrease the psy- 
chological and other qualities of the race? Is population growth and 
mobility selective in its effect upon those of different degrees of intel- 
ligence? What type of immigration policy will contribute most 
advantageously to the average intelligence of the nation? In what 
way does inbreeding and crossbreeding affect the intelligence and 
other traits of the individuals involved? What measures will do 
most to ameliorate social problems? Dr. Holmes brings together the 
widely scattered data which force at least a tentative answer to these 
questions as well as to many which are not so directly of interest to 
psychologists. 

The book is very clearly written and it is well illustrated. There 
is an extensive bibliography and a good index. Suggested readings 
and a number of stimulating questions appear at the end of each 
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chapter. The book is intended primarily for courses in eugenics. 
For psychologists, however, it is a convenient source of material on 
the topics indicated above. Psychologists will also find it of value 
for supplementary reading in courses such as genetic, social, abnor- 
mal, and clinical psychology. 

NorMAN L. Munn. 


George Peabody College for Teachers. 
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Dr. CARROLL C. Pratt, lecturer in psychology at Harvard Uni- 


ty, has been appointed professor of psychology at Rutgers Uni- 


versity beginning with the school year 1937-38. 


Dr. Carvin HALL, assistant professor of psychology at the 


Alt } 


University of Oregon, has been appointed head of the department of 


\ 


psychology at Western Reserve University, beginning with the school 


yeal 1937 

















